Key indicators: single-crystal X-ray study; T = 100 K; mean (Si-Li) = 0.0007 Å; disorder in main residue; R factor = 0.015; wR factor = 0.044; data-to-parameter ratio = 40.5.
Besides Li 17 Si 4 , Li 16.42 Si 4 , and Li 15 Si 4 , another lithium-rich representative in the Li-Si system is the phase Li 13 Si 4 (tridecalithium tetrasilicide), the structure of which has been determined previously [Frank et al. (1975) . Z. Naturforsch. Teil B, 30, [10] [11] [12] [13] . A careful analysis of X-ray diffraction patterns of Li 13 Si 4 revealed discrepancies between experimentally observed and calculated Bragg positions. Therefore, we redetermined the structure of Li 13 Si 4 on the basis of singlecrystal X-ray diffraction data. Compared to the previous structure report, decisive differences are (i) the introduction of a split position for one Li site [occupancy ratio 0.838 (7):0.162 (7)], (ii) the anisotropic refinement of atomic displacement parameters for all atoms, and (iii) a high accuracy of atom positions and unit-cell parameters. The asymmetric unit of Li 13 Si 4 contains two Si and seven Li atoms. Except for one Li atom situated on a site with symmetry 2/m, all other atoms are on mirror planes. The structure consists of isolated Si atoms as well as Si-Si dumbbells surrounded by Li atoms. Each Si atom is either 12-or 13-coordinated. The isolated Si atoms are situated in the ab plane at z = 0 and are strictly separated from the Si-Si dumbbells at z = 0.5.
Related literature
For details of the structural description of Li 13 Si 4 , see: Frank et al. (1975) . For structural data for Li 13 Si 4 based on computational methods, see: Chevrier et al. (2010) . For details of the synthesis, thermodynamic properties and crystal structures of Baran et al. (2013) . For further thermodynamic investigations on the Li-Si system, see: Thomas et al. (2013) ; Wang et al. (2013) . The behavior of silicon as anode material upon lithiation/delithiation is described by Limthongkul et al. (2003) and Obrovac & Christensen (2004) . For in-situ/ex-situ solid state NMR investigations of structural changes in silicon electrodes for lithium-ion batteries, see: Key et al. (2009 Key et al. ( , 2011 .
Experimental
Crystal data This work has been funded by the Fonds der Chemischen Industrie and the SolTech (Solar Technologies go Hybrid) program of the State of Bavaria.
Comment
In the last decade, the demand for high capacity lithium-ion batteries (LIBs) particularly fueled the research on the Li-Si phase system since as anode material, Si theoretically offers a specific capacity of 3579 mA h g -1 based on the formation of the metastable phase Li 15 Si 4 (Obrovac & Christensen, 2004) . It is well known that Li 15 Si 4 is the only Li-Si phase that appears in crystalline form during charging and discharging processes in silicon based LIBs at room temperature (Limthongkul et al., 2003; Obrovac & Christensen, 2004) . However, in order to understand the lithiation/delithiation mechanism, X-ray diffraction methods only provide sparse information and therefore other techniques such as in-situ / ex-situ solid state NMR are frequently used (Key & Bhattacharyya et al., 2009; Key & Morcrette et al., 2011) . Thomas et al. (2013) and Wang et al. (2013) . For those studies as well as for NMR investigations it is crucial that all existing Li-Si phases are structurally well characterized since otherwise a phase identification of model compounds can be difficult (Key & Bhattacharyya et al., 2009; Thomas et al., 2013) . In the course of our investigations on the thermodynamic properties of Li-Si phases, we identified two new phases, Li 17 Si 4 (Zeilinger & Benson et al., 2013) and Li 16.42 Si 4 (Zeilinger & Kurylyshyn et al., 2013) .
The latter is assigned a high temperature phase existing in a temperature range of 743-891 K, the former decomposes peritectically at 754-759 K. Li 16.42 Si 4 is compositionally embraced by the lithium-richer phase Li 17 Si 4 and the lithiumpoorer phase Li 13 Si 4 . Since the determination of the Li-Si phase diagram in the aforementioned section is carried out by thermal investigations on various samples with different Li concentrations, the structures of the relevant phases have to be ascertained for an unambiguous assignment of phases in X-ray powder diffraction patterns of those samples. However, the calculated X-ray diffraction pattern of Li 13 Si 4 based on structural data published by Frank et al. (1975) decisively differs from the experimentally observed pattern of a Li 13 Si 4 sample (Fig. 1 ). More recent data based on theoretical calculations were reported by Chevrier et al. (2010) . Yet, the accordingly calculated pattern is slightly but still distinctly different ( Fig. 1) .
Therefore, we redetermined the structure of Li 13 Si 4 based on single crystal X-ray diffraction data. As can be seen in Fig.   1 , the resulting calculated pattern is in very good agreement with the experimental one. Main differences to the previous single-crystal X-ray structure determination by Frank et al. (1975) are i) a significantly more precise determination of atomic positions and unit-cell parameters, respectively (a = 7.99 (2) Å, b = 15.21 (3) Å, c = 4.43 (1) Å compared with a = 7.9488 (4) Å, b = 15.1248 (8) Å, c = 4.4661 (2) Å), ii) an anisotropic refinement of atomic displacement parameters for all atoms and iii) the introduction of a split position for Li6 (occupancy ratio 0.838 (7):0.162 (7)).
Regarding the structure of Li 13 Si 4 we briefly elaborate on the main structure motifs since this has already been described in detail by Frank et al. (1975 
Experimental
In our previous work we reported on thermal investigations by differential scanning calorimetry (DSC) means which were targeting the determination of the lithium-rich section of the Li-Si phase diagram (Zeilinger & Kurylyshyn et al. 2013 
Refinement
For better comparison between the first structure refinement and the current redetermination, atomic coordinates and atom labels were taken from Frank et al. (1975 . The refined fractions are 0.838 (7) for Li6A and 0.162 (7) for Li6B. An example for a similar introduction of an atom split in lithium-rich Li-Si phases is given by Zeilinger & Kurylyshyn et al. (2013) . 
Computing details

Tridecalithium tetrasilicide
Crystal data
Li 13 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on all data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
